(19) 0*B#ffF/f (JP) (12) Q ^ ^ Q $g (A) (ll)ffln4tM&n#5 

#^2002-292503 
(P2002 - 292503 A) 
(43)&W B ¥^14-^10^ 8 B (2002. 10. 8) 



mmn f i T-n-rc**) 

B 2 3 B 19/02 B 3 C 0 4 5 

25/06 3 C 0 4 8 

F 1 6 C 25/06 3 J 0 1 2 

B 2 3 Q 1/26 D 

1/08 B 

SMtSfc f»5fc«<D#5 OL (£5 1© 



(21)ffl«## 


#H2001 -94573(P2001 -94573) 


(71)tHIKA 000003458 








(22)mSB 


¥J&13*P 3 £ 29 B (2001. 3. 29) 


j»KiM»*K«s4Ti 2»u* 






(72)28lJU# ft* S£i. 






#fflJWB*Tfrfcmi2068© 3 flfcCAtUIS 












F ^ — A 30045 FD1 3 HA05 






3C048 BC03 EE02 






3J012 AB04 AB11 BB03 CB03 CB10 






FB10 HB02 



(54) Btmo&m xmrnvimms 



(57) imm 

i WHBItifta Lfcffifi-fe yif l 3 a , i3Bt s f 
fi-bj^tl 3A, l 3B^£>tfctj§*isr-?-n^fI-sf-£ 

1 6 B fc„ ttTfisfjVGfttTjyb. LT, St^f-? 

A s 7A|St|fcS"|ftltSj^*§*ST^f-jLX— ^2 
*-jlX-* 2 3 SWAM---/ h 2 4 



(51)IntCl. 7 
B 2 3 B 19/02 
25/06 
B 2 3 Q 1/40 
1/70 

F 1 6 C 25/06 




(2) 

1 

co^mt 9m t (Dmz-tti^timf t>nx ^4 fWbM 
t ^ibjm h nmjjfacD^mmz j; ^ t ffiiBi hi? <o w 

t, mim^m^mm xvmmz 

nr'imzxtit lt, Tis^Mm^m-t&^mm 

wfrt> § ix4 «?iTr— 9 zm^-t&m^mwt & ^ 

[ if ^is 2 ] m&m i t=t a»«±wsatfc ^x.m 
^z^m^m^^^mt lt, wso^^tw^- 

tmn-tyvt txsmm^m^^z. t ^wmt-r-s 20 

C It*il4 ] MtttJl 2 t=IEtfeo±ltei£Mt=i3 v^T, tt 

[ 5 ] If 2 t;fStt<7)±i^S^fe ^T , m 
■Jj^z^%^M^T9^a.^~9h LtffiWfi 

[00 0 1 ] 

[fMH£>IW-*S»#fF] £*>SHW4, X«t«oxsffl 30 

ftcomsmwt l zm-?& . 

[00 02] 

it/Wi*-|6i^ffi{B^»ft*j0St;^-5 fc4±^, 

frfflix., «S«oli!tt*flW>4 SWT. 7^a7i»f 

Steffi* i t j&MRWfcfx*xh.T*S "3 , ^ ffitf) 

[0003] m$ : cD'?i/->y^>9±mz%<mmz 40 

*lT 4 T a 75fifi?Ti#)££;fx4 SflflffiEEfiaS 

^5 i MS 4 , 7 « |»bM 5 *MSISI& 6 C7)4t $ tc 
[00 04] 

[^^'if^t j: a t-r^Mffi] xwi 

■frit, 7^a7l«f4, 7 O^ftti^ttgiSO 



f§HH2 002-292503 
2 

[0005] i^fc»*a««^tciBflLJb#"rs ; tti 
(Ji: HRKIi, ;W^>?'3fII± 9, xfil 

»f-4^]B£»£#^-f 4 i: , X» 1 WfcE«S*m* 
S7^7ltf4, 7c9l*liS}4B, 7BfflUh^! 
RBI* 1 * ^Wv>^'3flJtlBS§^-CV^3'hfffl4A. 7 
Afflg|!p D n ^^5« =fc 0 A§ < £4 . i-5 T flSISlffi 5 [z 

tt tmasm e co«$ wmm£.&< * 0 , ^4 a , 

[0006] -77, ^STT^^P^Htjaia^-^Ty 
^i7liS4, 7^fBO&tc*Bi-4fc, ±W1M 

9 3 MfclES § tiX v> ?hlw 4 A , 7 AO^P^SJ; DA 
#< : &l)/ii6, T>' d f'A7i?tS4 . 7«I4C, 7C 

[0007] i^idtc. ±W1 ^aME^-S.ifctiO 

JjtJH"4*^fc:«r >-¥^. 7^$K4 . 7 wWtt^ffiT 
US 9. 7^51(654. 7t;-tSi^5itT. W 

[ 0 0 0 8 ] -77, ^J±^'tijp-r4 1 , wam^iijii 

^^7c^t, f^'7y^ri7lftf4, 7cO^»±MSD 

iw?:*! 0 , § t iz^f± imuz-t&t^o mmmiz ± 

0 , MB#Ph1<7) -5 fetr>-=¥a. , 7 

[0009] *®fw>mm±. mm^com^co^^^ 

4 i iW* 4Xftt»«^±«ligK£&«-$-4 - 1 T- 

fc4 0 

[00 10] 

[iWH*]W8W-$fcfto#«] mrlBOBW^^t-45t 
coftmt ^ix^ixISft A>^xT v ■> ^> p"q@paffi 

®=tt#H- 4 ^ Ktit 4 xmm<r>±mmiz^ v ^ 
t, imatsnftrfc, mmm%wmcoftmte£v : ?mtz 

w t , fria^SB^ 1 ^^ti^T=J9 jvmn * 

t LT, a^7 : -^^?IIS:t-4ft[JfflISSh, tJEWJWS 
g^^m77$tL4^5K7 : '-^^ 4 H^itg t ^ 
B)c4 i t * !Wf It t "T4 fc OT* 4 . 
[0011] ico«t-Tix(f , *®Mft<o(fttriftifcflEffl 

t-4fW^^07Jfci^77*^^7J<7)^ffi&SWWt: 

T", faNH4jn5*<0«R<^f£BEfl:*V^Tti @T'J1 
4ii:^'T§4 0 ^{i, Mi.(fl:ffl, ^7 7tSi 



(3) 

3 

[0012] 4fcH*a2fc:*-3riilBr£iBtt^±«« 

mmmmm^mjizti&fflmmmz ± o r ? * A x 
[ooi3] &izmsm3£.t>r>xixttmfim*>v-b 

WSSPO^v tfiWC taw h \z mS. 
[0014] 4fcaWKB4fc*-5TI4«lS-|*It^*»* 

MUM-* diifcj; 0. «BB1-llw*ttrftfc:*t i»W 
fc, A>o«tStJni 4 i £ 4 . 
[0 0 15] afci(^5fc*oTttlft£fofc:*j£Sfi£ 

at -tit ore* 4. i<o»fc-r*uf, tffliww-4; 20 

[0016] 

jaT*mB<^ai« i £H i £»^T»r4 . 

W^SK^tftLTBiW-i. 1 Ji±WT'£> 0 s 
h i: 5 5>r/WSS*®t«. i i: <nx% h £ -5>#* OttSi: 
LT7y^5iiS4, 7fcJ:0^W^^3fc:|HM6 
effifcS3#S*l.TV^S. 7 > >^j.75WS4. 7(4, 1*1 30 
S4B. 7A^5V4^Hp1#. 
sSr*»-feiWft4Al±SIlfctiV^"CS|ftrSs JW67A1401 

£&LTffiB£*rC^4. 

[ 0 0 1 7 ] fifm4 BO£l(i, ±m 1 ^3fcSMO|£ll 

IBai5tJj:tf|*j||7B^fc±ttl«fctfc:tati^ 
[0 0 18] ftKi\ ^hfi7AO^fl!l(4. J\*n?>?30) 

SUSP 3 a ^htm4 AttluPBlJl 1 4 . ?f M-fe yf 13 40 

is o . ?h^4 A^tsii 1 1 com 1 1 a t ?m 

1 3A£frLXmJr.fz 1 1 Sr^b 1 9T'^iSy?3 

[0 0 19] $PPi§Bl 7t4, fflffi-tyiM 3Atff^ 
LT^4^tHBl 6A. iUt/Wfi-fey-tf 1 3Bi;Jt 

[00 20] kLL<7>«Jj£cD i t T\ #££M(4l2TFOt&# 50 



f§HH2 002-292503 
4 

3f4, 7^»p?Itj;-5r±fiiJa i 9^ffiM§ixTv^ 

t^S?H4A, 7 AtOjaWBteO:*^ F*l 
&I8UE 5 £*t LT«HH£ #ffittW{c$fl < =5r 

9 . ^hf^4 Ai;^hlm7 A£7iV tffi^^'M^ 
4. iO^J^^S-fey-tf 1 3 A, 13Biiftffitl.„ 
[002 1]f«gfl6A, 1 6Bil ffiffi-fevm 
3 A, 1 3 BT-^mt^^T^-ni/fi^-i: LTA* 
U fy^;Hf(:SiLTlPgIl 7 fcJH 9 t*J-f\ 
Mfflj^Sl7Ji, i^ft-t&jSWLTT^'j.^iWS 
4. 7fcf^ffltTV^^fE*S»i-ft. ^JE<?5SBW±± 
tt 1 t-TOB'Mif Ui^^oiD 

MflsWfcfi, ^MiJiSKm=t?IE^^B 1 6 A. 
16BK«ifMWWU «lf»lFl, F2, 
LT . 7y^7liS4, 7^ffltT^S^ff& 

FP=F2-F1 

OtctHTJ-f-^^ 

[0022] WmW:2 Oil fflrie«*x-^*A*i: 
[00 23] HJfi^iJ2 

jaT*«BB^^St0l 2 S M 2 tcS^v ^TKW-T * . JJE 

m&MiizttL. *mmM2x*te. 7y^7iis 

4, 7 AP B 1tCf4^-[*]t^^f|^§-ti-|,7 > 

?fax-^23t, r?f a i-?2 3C)[6KM 
-TSfflffi-X- y h 2 4 * jEJD t COX'fo 0 , 

S7AO^IIJ, ^>7^>^3coailgP3 at;. ^4 

AiimrPaM i 4 , «a-fe>^ i3B, f*ra«2 1 , 
f- a x- ^ 2 3 ts i t^wraa 2 2 Sr l t *>\-m 1 a fcfp 

L^T^^iTtsO. W4A«I1 KT^cl 1»H 

1 1 sitfmAAtcDmi/zm^ttLfz^— +m 2 

t Sttyfl 3 A£^-LTfU>£ 1 lSr^l-b 1 9 

[0024] 7J , faX-?23[l U >- ^ 2 5 £ «£ 
t/exbV2 6frt>ffif&£tLX33*). fit, 
-yh24<0Ej#-h24A tjf ^ 4 . 

[00 2 5 ] §M£IB1 714. ffiffi-fc^l 3Att#gg 
U^I.«tl6A, fcit^ffifi-fey+M 3Bhtf 

5k£IB 2 0 *j i tMfcffi J-X -/ h 2 4 fc ffiM § ^xt V ^4 <> 

CO^WfW. F P a 3&*RSSfLT ^ h o 
[0026] ?iJEJLX-y h 2 4(4. M»^B 1 7s6»ia<0 



(4) 

5 

mtizjS t X jftjE £ WJW-T & <! k OT^ £ , PO* IfJtM 
J±*MfP# 2 7 k E7j*°- b 2 4 AfrkmULZtlX V * 

[00 27] KLhOWj^cOk kt\ *i!a(±JaT<0»ff 

5SK1S4, 7£fMLTV^^EFP, fcit/MtP^ 

( F P a - F P ) /A 

3^fW«| J E*SEfl:S-a-«i^fr ti*EE^ -y h 2 4 fciSi . 10 

tT , JtWEEaMIWfcOfBBfc J: 0 BEfisK- h 2 4 A £ 

[0 0 28] T^fil-? 2 3{i, ffiM-b24A 
*^ffi*&$tL§^ffitJ;0b°Xh>'2 6fc**%L, 
MlSfX h y 2 6 Jif&Rgffi 2 1 , ffi*fe yfl3B, ffif 
IBffil4^fCiMI4AtffUft(t, —77, i/Vyy 
2 5i±#fi^2 2S:^LT^ii7AS:fft#{tT. T>* 
^jl55«S4, 7C0^J±£, aifffFPaCflf 20 

[0029] mmm3 

S3tW2fc#U *HJ6M3T1i. 7y^7l#S 
4. 7<7)i«i4A, 7Afflfc«l#fafcfi£»£3-£4T 

ximmm 2 1 m—"?g> h <?>xmmzm < .tm 7 a<o 

£flJJ±, ^^>7"3<7)K^3 at. 7hfm4 A{±buPh1 
114, H-bytl3B, iSS3 1 s 7?faX- 30 
9 3 3£J:yWfiS3 2£:frLTj'M67 A^fftST ^> 
ilTfcO, ^hfm4 AcO^Sii:, ftWrl l^Illat 
7hffi}4 A fc tf5|fflfcidE»ji4*lfcX^-1?- 12k, WS-fe 
>-f 1 3A£tf-LTfiU^l l£itf/H- 1 9^W>;y 
^ 3 tcKtttt * i k "CHfe S *UO v& . 
[0 0 3 0] 7?faX-^3 3ll r±«S-?3 6Tif 

Bgsnr^D. lt , r>-7°3 4t;fiMsnT^s 0 

fcJ;t>'^fa-ty+f 1 3Bk8N£LT^S3S 

i^Ii eBk^M^tLT^O. 5 6fc:^eit2 ofc 40 
h^tDbry^a.^^m^4, 7ioafi^j±FP a^ - 

[00 3 1 ] IiLhO«j£cok kT\ ^KiUTFOlW 
£ffSrd 0 MfflHSBl 7fi, ggffcHl fcH«£T y^f* 
5>5WS4, 7^fflLT^I>TOFP, £J;tflBmgg 

ai Twtcab^^tftRjestLTv^gwffEFP aj&» 

£> ( F P a - F P ) £ffl^S«E£^ff;$-£&^£ 50 



f§HH2 002-292503 
6 

7y7°34tCj*& 0 7>-7 0 34(i:, M»I117K« 
flHHCJSStT, El«73 6W*fefl,lff^fft§t 

[0032] T9i~x.X.—?3 3(2;, T>-7°3 4>6^ffi 
»5*L*WEEfc: i 0£E»f 3 6 K2j*«U WISE 

«*f 3 6 izmsim 3 i , ?t s-t ytnB. iuimjs i 

^LT?HSr7A=&flPLftttT, 7y=¥i5I«S4, 7 
<7fflEE£, SM^EFPa£«f££k# i 'T--#§o * 
^Bj(iry^^5!(tg4, 7fcRiJ>-f, 

k £TC# £ URtejIffl TOt* £ . 
[0033] 

L , $&<t& £5t,z Ltz<DX'^mmtW^.^m9:crrf 
EESBffc*V^oTfc i k#'T*# 4«0t\ felftftlR 

Sk-tS^JB;:, T7^- ^-9 Zmhxm-t&Xo 
lzL*XDX\ WgtiSiLv^Ek^rO. 5H6*W«|g 

[ElfflOffi^l^] 

[Hi ] i ^*t-±w^atoi^jiaT-& 

-So 

[02 ] *JK*0SlSt«2*3arr±iBai«0SiWH^» 

[03 ] *^c7)iufeM3^^-r±«i^s^iKraT'S> 
[04 ] femcr>3immwcommmT$>& . 
i ±w 

la, 3a SUgE 

3 tsfji/vy 

4, 7 ry^7i»§ 

4 A, 7 A ^(ft 
4B, 7B ^ 
4C, 7C 5 

6 tnmam 

8 tStvb 
l l m^fz 

1 1 a H 

1 2 X^— -9" 

1 3 a, 1 3 b ^m-ty^r 

1 4 itulalffi 

15, 21, 31 mmm 

1 6 A, 1 6B ^mSS 

1 7 iijfii^a 

1 9 V 



( 

7 

2 o stasia 

2 2. 3 2 

23. 33 T^f-Jt-X— 
2 4 iftJEE^x «y b 
24 A JEE^JtK— b 



[01] 




16A 1KB 17 



) 00 2-2 92 503 

8 

2 5 y>J^ 

2 6 b°X b y 

2 7 JrbMJ±*$W# 

34 ryr 

3 6 i±mmr 



[02] 




IGA 16B IT 20 




DOCUMENT-IDENTIFIER: JP 2002292503 A 



PAT-NO : 



JP02002292503A 



DOCUMENT-IDENTIFIER: JP 2002292503 A 



TITLE: 



MAIN SHAFT APPARATUS OF 
MACHINE TOOL 



PUBN-DATE : 



October 8, 2002 



INVENTOR-INFORMATION : 



NAME 



COUNTRY 



SUZUKI, KATSUYUKI N/A 



ASSIGNEE-INFORMATION : 



NAME 



COUNTRY 



TOSHIBA MACH CO LTD N/A 

APPL-NO: JP2001094573 
APPL-DATE: March 29, 20 01 

INT-CL (IPC) : B23B019/02 , B23B025/06 , 

B23Q001/40 , B23Q001/70 , 
F16C025/06 

ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a main shaft 
apparatus of a machine tool to prevent decrease of 
cutting ability due to change of the preload in 
the bearings in operation and to prevent a risk of 
seizure of bearings. 

SOLUTION: The main shaft apparatus of a machine 



file:///CI/Docutnents%20and%20Settings/mcharles/My%20...9_2009-07-17_JP_2002292503_A_M_ Accessible Version.htm (1 of 2)7/17/2009 5:51:39 PM 



DOCUMENT-IDENTIFIER: JP 2002292503 A 



tool is composed of load sensors 13A and 13B 
installed at the inside and outside of the outer 
ring 4A of the bearing 4 in the direction of the 
shaft rotation, converters 16A and 16B to convert 
analogue input signals outputted from the load 
sensors 13A and 13B into digital signals, a 
control device 17 to operate indication data based 
on the digital signals as an input, an indicator 
20 to indicate the indication data outputted from 
the control device 17, an actuator 23 to generate 
force between the outer rings 4A and 7A of the 
bearings 4 and 7 in the direction of the axis as a 
means to apply preload to the bearings 4 and 7, 
and a control unit 24 to make the actuator 23 
generate thrust force based on the control signals 
outputted from the control device 17. 
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